The purpose of this study was to investigate the psychometric characteristics (content validity, internal consistency, and subscale structure) of the Hematology Information Needs Questionnaire-62 (HINQ-62), a patient reported outcome measure (PROM) for assessing the need for information among patients with hematological malignancies (HM-patients). Baseline data were used from a prospective study on the need for information which 336 newly diagnosed HM-patients had completed. In phase 1 (design phase), data from the first 135 patients were used and in phase 2 (validation phase), data from the remaining 201 HM patients were used. Content validity was analyzed by examining irrelevance of items. Items were considered irrelevant if more than 10% of the patients scored totally disagree on that item. The subscale structure of the HINQ-62 was investigated with Factor analysis (FA) (exploratory FA in phase 1 and confirmatory FA in phase 2). Cronbach's α was computed for the different subscales and >.70 was considered as good internal consistency. None of the 62 HINQ-items were irrelevant. Exploratory FA identified five subscales: "Disease, symptoms, treatment and side-effects", "Etiology, sleep and physical changes", "Self-care", "Medical tests and prognosis", and "Psychosocial". Root Mean Square Error of Approximation (RMSEA) among patients was 0.037 in phase 1 and 0.045 in phase 2. The comparative fit index (CFI)/Tucker-Lewis index -non-normed fit index among patients was 0.984/0.983 and 0.948/0.946, in phase 1 and 2 respectively. The internal consistency of the subscales was good, with Cronbach's α 0.82-0.99. The HINQ is a valid PROM for assessing the need for information among Dutch HM-patients at diagnosis.
Introduction
To optimize personalized medicine and care in patients with hematological malignancies (HM), it is essential to know these patients' preferences regarding information provision. It is important to provide adequate information to cancer patients in general, as this has been found to be associated with better compliance with treatment [1] and better health related quality of life (HRQOL). [2] [3] [4] Moreover, adequate information to patients is a key element for shared treatment decision making. [5] Detailed information on the perceived need for information among HM-patients is scarce [6], even though worldwide incidence of HM is growing. Annually, almost 920.000 patients are diagnosed with a HM [7] and the survival rate of most of these diseases has increased. [7, 8] A recent literature review showed that information needs of HM-patients have only been assessed with study specific questionnaires and that no validated HM-specific information needs questionnaire is available. This hampers the comparison of information needs of HM patients across studies and the assessment of a particular patients' information need in clinical practice.
[6] On the basis of a cross-sectional study [9] , we previously developed a first version a questionnaire, which comprised 92 questions regarding the need for information among HM patients.[9,10] Subsequently, using exploratory Factor Analysis (FA) and inter-item correlation, we shortened the questionnaire with 30 items, resulting in the HINQ-62. The aim of the current study was to assess the psychometric properties (i.e. internal consistency and validity) of the HINQ-62 among newly diagnosed patients with hematological malignancies.
Patients and methods

Study design
In this study we used the baseline data of a prospective study among newly diagnosed HM patients who had been recruited during two stages. During the first stage, from September 2013 to September 2014, patients were recruited at the in-and outpatient clinics of the VU University Medical Centre (VUmc), Amsterdam, Northwest Clinics, Alkmaar and Isala, Zwolle, the Netherlands. The second phase was conducted from September 2014 to July 2015 at the in-and outpatient clinics of the VUmc in Amsterdam, Northwest Clinics in Alkmaar, Isala in Zwolle, Westfriesgasthuis in Hoorn, and Spaarne Hospital in Hoofddorp, all in the Netherlands.
Participants
Patients visiting the in-and outpatient clinics of the participating hospitals were asked to participate by a employee of the treating physician team if they were newly diagnosed (i.e. up to six weeks after diagnosis) with HM (acute or chronic leukemia, Hodgkin or Non-Hodgkin lymphoma, or multiple myeloma). Inclusion-criteria were: age !18 years and Dutch language proficiency. Exclusion-criteria were: concurrent treatment of another malignancy, terminal phase, and mental or physical inability to participate.
The Hematological Information Need Questionnaire (HINQ)
In an earlier cross-sectional study [9] , we developed the basic of this first version of the HINQ, which comprised 92 questions derived from three original validated questionnaires.[11-13] The Patient Learning Need Scale (PLNS), which measures the need for information of general medical or surgical patients about the topics that are especially important during discharge from hospital. The Toronto Information Needs Questionnaire-Breast Cancer, which measures the need for general information using various subscales and the Patient Information Needs Questionnaire, which assessed the information needs of cancer patients. These original and validated questionnaires were chosen because they 1) measure the need for information in various settings, and not only, for example, during palliative treatment, 2) have good validity and reliability, 3) require limited time for completion, and 4) are supplementary to each other. The third questionnaire (PINQ) was added, because it contains important items with an additional value, such as where to find good information on education material and literature, whether patients wanted to know their specific survival rates and their present condition, and whether patients want to know how to communicate with a physician. Items from these existing oncology questionnaires were supported with the ten categories of general cancer patients' information needs in the literature [14] : cancer-specific, treatment related, prognosis, rehabilitation, surveillance and health, coping, interpersonal/social, financial/legal, medical system and body image/sexuality), and supported with a literature review on patients with hematological malignancies.
[6] The English items were translated into Dutch by means of backward and forward translation by a native English speaker and the first and third author (native Dutch speakers) of this manuscript, and compared with the original English version. All items were discussed within an expert group of 8 people, consisting of internists, hematologists, clinical psychologists, and hematology nurse specialists, and the first author. The items were textually tailored to our HM patients. For example: TINQ-BC item 51 "When to have a mammogram" was changed into "When to have a bone marrow biopsy".
In order to shorten the first version of the HINQ, we first performed an exploratory FA with the 92 items derived from data of our earlier cross-sectional study [9] , which included 458 patients. FA with varimax rotation provided eleven factors with eigenvalues greater than 1, indicating an eleven-factor solution. Of these eleven factors, seven showed few loadings; therefore, we performed a forced factor analysis with four factors. Secondly, we computed interitem correlations. With the expert group, we reached consensus to delete twenty-six items because they had a correlation of 0.75 or higher with two other items, and to delete another seven items due to overlap of content with other items. This overlap was confirmed by FA, in which these seven items loaded on the same factor. Slight disagreements were solved through discussion to generate one version. Furthermore, based on remarks of several patients, three items were added, one question each on need for information on fertility, on sexuality, and on concentration and memory problems.
The items of the resulting 62-item HINQ are scored on a Likert scale ranging from 1 (totally disagree) to 5 (totally agree) and a sixth option "not applicable". Total scale scores were computed by summing up the item scores per scale and dividing the sums by the number of nonmissing items, a higher score indicating a higher need for information.
Psychometric analyses of the HINQ-62
The psychometric characteristics of the HINQ-62 were further investigated in two phases. Baseline data were used of a total of 336 newly diagnosed HM patients who participated in a prospective study on need for information. Data of the first 135 patients were used in phase 1 (design phase). In the validation phase, we used the data of the 201 HM patients recruited during the second stage (phase 2). Content validity was analyzed by examining irrelevancy of items. Items were considered irrelevant if >90% of the patients scored < 2 (i.e. totally disagree) on that item.
The factor structure of the HINQ-62 was analyzed with FA with varimax rotation of factors with eigenvalues >1.0. In phase 1, the structure of the HINQ-62 was investigated with exploratory FA. In phase 2, a confirmatory FA was used to analyze whether five-factor structure derived in phase 1 could be replicated. Criteria for an acceptable fit were root mean square error of approximation (RMSEA) <0.06, comparative fit index (CFI) and Tucker-Lewis index -non-normed fit index (TLI) !0.9.
The internal consistency of the subscales of the HINQ-62 was assessed with Cronbach's alpha on the items belonging to that subscale, and values >.70 were considered good internal consistency.
Results
Study sample
In total, data was used from 336 newly diagnosed HM patients (135 in phase 1 and 201 in phase 2). The response rate of phase 1 was 69% and for phase 2 71%. The sociodemographic and clinical characteristics of the participants are presented in Table 1 . The groups in phase 1 and phase 2 did not differ with respect to gender, age, educational level, nationality, membership of a patient association or hospitalization. Patients in phase 2 differed from those in phase 1 with respect to their diagnosis (p = 0.011), treatment intent (p<0.001), marital stage (p = 0.019) and type of hospital where the treatment was received (p<0.001) (See Table 1 ).
Content validity of the HINQ-62
On all HINQ-62 items, a need for information (score ! 2) was reported by more than 10% of the patients, indicating that none of the items were irrelevant or inapplicable. In 2.4% and 1.7% respectively item responses were missing (see Table 2 ).
Subscale structure of the HINQ-62
Exploratory FA was used to investigate the subscale structure of the HINQ-62 in phase 1. We aimed to explain 70% of the variance with a restricted number of factors. Free FA provided nine factors with eigenvalues greater than 1.0. Since only a few items belonged to the factors six to nine, FA was forced into a five-factor solution. Item clustering on each factor was studied in relation to the factor structure that was proposed to emerge from the data to determine a conceptual interpretation of the factors. It appeared that the five factors could be labeled as 1) "Disease, symptoms, treatment and side-effects" (information regarding the disease, with its symptoms, the treatment and possible side-effects of treatment), 2)"Medical tests and prognosis" (information regarding the various tests, reasons and procedures of the tests, and prognosis of the disease and the influence of disease for the future), 3)"Self-care" (information regarding nutrition, social life and sport), 4) "Etiology, sleep and physical changes" (information regarding the illness and the etiology of the illness, regarding changes in physical appearance and sleep problems), and 5) "Psychosocial" (information regarding feelings, available help and communication with HCPs, family and others).
In phase 2, confirmatory FA showed an RMSEA of 0.037 (phase 1) and 0.045 (phase 2), which means a good fit. Furthermore, the CFI and TLI -non-normed fit index also showed a good fit (!0.9) (see Table 3 ).
Internal consistency and factor loadings
The internal consistency of all HINQ-62 subscales in patients was high (>0.82) and is presented in Table 4 . The factor loadings of all HINQ-62 items are presented in Table 5 . 
Discussion
The aim of the current study was to assess the psychometric properties (i.e. internal consistency and validity) of the HINQ-62 among newly diagnosed patients with hematological malignancies. We developed the HINQ-62 to assess the need for information of HM patients in order to optimize individual patient information in clinical practice and to allow future comparison of data on information needs obtained from clinical trials. To our knowledge, we are the first to publish the development of a questionnaire (HINQ-62) assessing the need for information among patients with a hematological malignancy, and to investigate the psychometric properties of such a questionnaire. We validated the HINQ in a large population of patients who had different hematological malignancies, and were treated in academic as well as in non-academic centers, thus allowing a broad implementation in hemato-oncology care. The psychometric properties assessed were content validity, structure validity and internal consistency. Analyses of the content validity of the HINQ-62 showed that none of the items of the HINQ-62 are irrelevant for assessing the need for information. The five factor structure of the HINQ-62 can be interpretated in a clinical meaningful way with the subscales: "Disease, symptoms, treatment and side-effects", "Etiology, sleep and physical changes", "Self-care", "Medical tests and prognosis", and "Psychosocial". The internal consistency of the five subscales was high (Cronbach's alpha > 0.82). Confirmatory FA derived from phase 1, also showed good fits in phase 2, thus validating the HINQ-62.
The HINQ-62, which has now qualified psychometrics and has been independently validated, can easily be implemented in daily clinical practice. We are of the opinion that this is important for several reasons. Firstly, data from the first subscale: "Disease, symptoms, treatment and side-effects" is important, because adequate information on the disease and its treatment has been found to lead to a better compliance with treatment. [15] In Chronic Myeloid Leukemia patients, non-adherence has been found to be predicted by a lower satisfaction with the information received. [15] Importantly, non-adherence was associated with a lower incidence of molecular remission of the disease and inferior clinical outcome. [16] In addition, information about the different treatment options is also important, because adequate information is the key for shared decision-making [17] , as it is known to be associated with a better appraisal of the treatment decision-making by patients [5, 18] , greater satisfaction with treatment [19] , better treatment adherence [20] and better HRQOL on various QOL outcomes. [21] Moreover, information on the cause of HM was found to be of added value for patients. It has been described that up to 59% of lymphoma and multiple myeloma survivors desired more information on the cause and course of the disease than they received. [22] Secondly, it is important to address factors in the subscale, "Etiology, sleep and physical changes", such as how to deal with fatigue. For instance, fatigue is a problem in many patients with HM [23] ; it is associated with a decrease in HRQOL [24] and has negative effects on a patients daily life. [25] Thirdly, information on "Self-care" including information on supportive care, is increasingly important in view of growing willingness and ability of cancer patients to manage on their own and to cope with the consequences of being treated for cancer by themselves. [26, 27] Fourthly, it is known that information about medical tests is one of the most often perceived needs among cancer patients [28] , and prognostic information is rated as essential by HM patients [29] [30] [31] . However, this information should be tailored to the individual patient as a qualitative study by Friis showed that AML patients were given too much prognostic information that they did not ask for. [32] The importance of the last subscale, "Psychosocial" confirmed by earlier studies that revealed that survivors of leukemia and lymphoma lacked information on support groups [30] and that survivors of lymphoma and multiple myeloma often experience a lack of psychosocial aftercare. [22] Psychosocial aftercare is particularly important among HM-patients, because they are among the patient groups with the highest psychological distress [33] [34] [35] , for whom psychological information and support may be necessary during diagnosis, treatment and follow-up.
In clinical practice, the standardized and validated HINQ-62 may be used to ensure individualized information provision for HM patients. In addition, use of the HINQ-62 will ensure There are some limitations of this study. We included HM-patients at time of diagnosis only, which limits the generalizability to HM-patients during treatment, after treatment and during follow-up. Previous studies showed that HM patients may have different information needs during different phases of the disease. [14, 42, 43] Therefore, this questionnaire needs to be validated among HM patients in various phases of the disease, which we will do when the follow-up of the prospective study to the need for information from diagnosis to 18 months after diagnosis, is completed. A second limitation is that patients were not structurally involved in the initial development of the HINQ. However, during the second developmental phase of the HINQ-62, we asked patients to report any additional information needs, which were then implemented in the current version. A third limitation is that we did not perform a test re-test analysis. Future research might focus on shorterning the HINQ further for use in clinical practice and among HM-patients during treatment and follow-up.
Conclusion
The HINQ-62 is a valid and reliable instrument for assessing the need for information among HM patients at time of diagnosis. This questionnaire will facilitate individualized information provision in clinical practice and will enable future comparisons between studies on the information needs of HM patients. 
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